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INTRODUCTION:  Cervical  mediastinoscopy  can  provide  a minimally  invasive  access  to  the  paratracheo-
bronchial  mediastinum  within  its reachable  range,  but  its operability  is  substantially  limited  because  of
its small  operative  ﬁeld,  poor  visualisation,  and  one-handed  operation.
PRESENTATION  OF  CASES:  Patient  1, a 56-year-old  woman,  presented  with  a  22  × 17 mm, non-
symptomatic, 18F-ﬂuorodeoxy  glucose  (FDG)-avid,  solid  schwannoma  originating  from  the  vagus  nerve
trunk  in  the right upper  paratracheal  space.  Patient  2, a 55-year-old  man,  presented  with  a  55  ×  41  mm
cystic  mass  in the left  upper  paratracheal  space  that extensively  compressed  and  dislocated  the  tra-
chea  toward  the right,  which  caused  dyspnoea  and  cervicothoracic  pain.  The  masses  in  both cases  were
completely  resected  using  a  Linder-Dahan  spreadable-blade  video  mediastinoscope.
DISCUSSION: The  addition  of the  video  system  and  spreadable  blades  to the  conventional  scope  com-
bined  with  a scope-holding  device  has  enabled  effective  bi-manual  preparation  and  more  precise  and
safer  mediastinoscopic  procedures  than  those  performed  using  the  conventional  one-handed  medi-
astinoscope.  Owing  to  the  improved  operability,  more  complex  or extended  procedures  could be
performed  in  wider  and more  stable  operative  spaces  with  better  visualisation,  although  the  system
has the  same  minimal  invasiveness  as  that of  the conventional  mediastinoscope.
CONCLUSION:  We  describe  two  patients  with  mediastinal  lesions  that  were  effectively  resected  by using
this sophisticated  video  mediastinoscope  system.
©  2016  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).. Introduction
Cervical mediastinoscopy can provide minimally invasive access
o the para-tracheobronchial mediastinum within its reachable
ange, but its operability is substantially limited because of its
arrow operative ﬁeld, poor visualisation, and one-handed opera-
ion [1]. The invention of the Linder-Dahan video mediastinoscope
VM) with the addition of a video system and spreadable blades to
he conventional scope combined with a scope-holding device has
nabled effective bimanual preparation and much safer and more
recise procedures than those performed using the conventional
ediastinoscope. Owing to the improved operability, more com-
lex or extended procedures could be performed in wide and stable
perative spaces, with excellent visualisation, although the sys-
∗ Corresponding author at: Department of Thoracic Surgery, Uji Tokushu-Kai Hos-
ital, 145 Ishibashi, Makisihima-cho, Uji-shi, Kyoto 611-0041, Japan.
E-mail address: itano h@yahoo.co.jp (H. Itano).
ttp://dx.doi.org/10.1016/j.ijscr.2016.05.002
210-2612/© 2016 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing 
reativecommons.org/licenses/by-nc-nd/4.0/).tem has the same minimal invasiveness as that of the conventional
mediastinoscope.
2. Presentation of cases
Case 1
Patient 1 was a 56-year-old woman who  presented with a
22 × 17 mm,  non-symptomatic, solid mass in the right upper
paratracheal space, which was detected by chance. 18F-
Fluorodeoxyglucose positron emission tomography/computed
tomography (18F-FDG-PET/CT) demonstrated solitary FDG uptake
to the mass, with a maximum standardised uptake value of 3.2
both in the early and delayed phases (Fig. 1). The procedural
simulation of the resection was  preoperatively studied by creating
animated, three-dimensional (3-D), virtual mediastinoscopic
images reconstructed based on 18F FDG-PET/CT data in two
mutually complementary demonstration modes, namely the tra-
cheobronchial and vessel modes [2]. The virtual mediastinoscopic
Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
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Fig. 1. The chest computed tomographic image shows a 2-cm, solid, clearly margined mass that mimicked station #2R lymph node swelling. The 18F-ﬂuorodeoxyglucose
(FDG)  positron-emission tomography/computed tomographic image shows the single, moderate FDG uptake to the mass. The maximum standardised uptake value (SUV
max)  is 3.2 in both the early (A) and delayed phases (B).
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eig. 2. Resected specimen of the right paratracheal tumour (A: macroscopic, not 
chwannoma consists of Antoni type A and B spindle cells.
mage coherently demonstrated the tumour location just caudal
o the innominate artery and immediately distal to the origin of
he right recurrent laryngeal nerve. After histological diagnosis as
 schwannoma originating from the vagus nerve trunk, the mass
as completely resected by using the Linder-Dahan VM systemmodel 8783.401; Richard Wolf, Knittlingen, Germany). The mass
as bi-manually dissected from the surrounding tissue along the
xtra-capsular layer, and both vagal trunks proximal and distal B: macroscopic, ﬁxed; and C: microscopic). The histologically conﬁrmed benign
to the mass were clipped and divided (Supplementary Video 1 in
the online version at DOI: 10.1016/j.ijscr.2016.05.002). Attention
was paid to preserve the right recurrent laryngeal nerve (Fig. 2).
No drainage tube was  placed. The patient had an uneventful
postoperative course without vocal cord palsy or deﬁcit symptoms
of the right vagus nerve.
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Fig. 3. Chest computed tomographic image showing the 55- × 41-mm cystic mass in the left upper paratracheal space that extensively compressed and dislocated the trachea
toward  the right. The mass is incarcerated between the trachea and aortic arch.
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Nig. 4. Resected specimen of the left paratracheal cyst (A: macroscopic; B: microsco
tain).  Histological assessment conﬁrmed a parathyroid cyst with parathyroid tiss
issue.
ase 2
Patient 2 was a 55-year-old man  who presented with a
5- × 41-mm cystic mass in the left upper paratracheal space that
xtensively compressed and dislocated the trachea toward the
ight, causing symptoms, including cough, cervicothoracic pain,
nd dyspnoea. The large cystic mass was incarcerated between the
rachea and aortic arch (Fig. 3). At the onset of general anaesthe-
ia, endotracheal intubation was performed after decompression
f the cyst by paracentesis. By using the Linder-Dahan VM system,
hrough a single 2.5-cm cervical incision and under video guidance,
he entire cyst wall was bi-manually dissected from the surround-
ng tissue in the stable space created by the opened blades and
as completely resected almost without rupture (Supplementary
ideo 2 in the online version at DOI: 10.1016/j.ijscr.2016.05.002).
o drainage tube was placed. After the resection, the symptomsaematoxylin-eosin stain; C: microscopic, AE3/AE5 stain; and D: microscopic, CK19
at was immunohistochemically positive for AE3/AE5 and CK19 in its surrounding
caused by the compression of the cyst disappeared. Histological
assessment conﬁrmed a parathyroid cyst with parathyroid tissue
that was immunohistochemically positive for AE3/AE5 and CK19
in its surrounding tissue (Fig. 4). The patient had an uneventful
postoperative course.
3. Discussion
Since it was ﬁrst described by Carlens [3] in 1959, standard
cervical mediastinoscopy has been widely used for minimally
invasive biopsy of paratracheal and subcarinal lymph nodes, and
retrovascular mediastinal tumours. In the management of patients
with lung cancer, mediastinoscopy plays a fundamental role in
both diagnosis and staging [4]. As far as the resection of paratra-
cheal masses is concerned, however, the conventional equipment
for cervical mediastinoscopy is incompetent, permitting only
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tig. 5. The Linder-Dahan video mediastinoscope (A: with its blades closed; B: wit
hrough the scope).
ne-handed surgical manoeuvres through a tight operative chan-
el, which the surgeon can only view through a mediastinoscope
1]. The development of the Linder-Dahan VM system with a
cope-holding device, which is a novel mediastinoscope, has over-
ome these deﬁcits. It has enabled surgeons to perform complex
i-manual procedures, including complete resection of mediasti-
al tumours and even bronchial closure using staplers [5]. The
ttachment of spreadable blades to the video mediastinoscope
ombined with a scope-holding device allows for effective, del-
cate bi-manual procedures in wide and stable operative spaces
n the deep mediastinum, with the insertion of several 5-mm
ndoscopic instruments, enabling optimal exposure of the medi-
stinal structures (Fig. 5) [6]. Furthermore, digital video imaging
as increased the sensitivity, safety, and conﬁdence in perform-
ng detailed mediastinal exploration with enlarged images on the
creen [7]. Bi-manual procedures can be easily executed, using
ne hand to extract the tissue and the other hand for clipping to
ontrol minor bleeding or lymphatic leakage, cutting with scis-
ors, or performing electric coagulation [8]. Without the use of
he Linder-Dahan VM system, the schwannoma/parathyroid cyst
f the two patients presented herein could not be successfully and
ffectively resected. Compared with video-assisted thoracoscopic
urgery (VATS) [9], the minimally invasive resection of mediastinal
asses with the use of this system includes the advantages that
eparate lung anaesthesia and shifting between the supine and lat-
ral decubitus positions are unnecessary. In particular, the system
hould be more beneﬁcial for patients with possible pleural adhe-
ions or poor pulmonary function that does not allow separate lung
entilation [1,7]. Compared with VATS, this system also has the
dvantages of better access to the lesions in the cervicothoracic
order and left paratracheal space [9].
Since 2002, Hürtgen and associates have applied this system
o systematic mediastinal lymph node dissection (video-assistedlades opened; C: attached to the scope-holding device; D: bi-manual procedures
mediastinal lymphadenectomy [VAMLA]) of lung cancers, with
complete resection of all lymph node components in the subcarinal
space and both paratracheal spaces, and demonstrated its techni-
cal feasibility and increased sensitivity [6]. The Linder-Dahan VM
system is a prerequisite for VAMLA.
In Patient 1, the paratracheal mass showed FDG avidity on
PET/CT, and the dynamic 3-D 18F FDG-PET/CT virtual medi-
astinoscopy animation could be preoperatively reconstructed
based on 18F FDG-PET/CT data, with accurate representation of
actual mediastinoscopic procedures. This preoperative simulation
of the procedure by using virtual mediastinoscopy was useful
for better anatomical understanding of the spatial interrelation-
ship between the FDG-avid mass and the mediastinal structures,
improving procedural safety and conﬁdence, as we  previously
reported [2]. Regarding Patient 1, to our knowledge, this is the ﬁrst
report in English on mediastinoscopic resection of a paratracheal,
intrathoracic vagal schwannoma.
The minimally invasive cervical mediastinoscopy under the
Linder-Dahan VM system is thus no longer a simple technique
reserved for mediastinal nodal biopsy for lung cancers; it has huge
potential for application in more-advanced procedures such as
bronchial ﬁstula closure or extended vascular or tracheobronchial
procedures [5]. This technological evolution has widened the ther-
apeutic spectrum, setting a new horizon for minimally invasive
mediastinoscopic treatment.
4. ConclusionWe described two patients with mediastinal lesions that were
effectively resected by using the Linder-Dahan VM system. This
system has enabled the performance of more-complex procedures
in wide and stable operative spaces, with better visualisation but
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till with the same minimal invasiveness as that of conventional
ediastinoscopy.
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